This study seeks to investigate research trends on e-learning in Korea 
Introduction
E-learning is an education system which is created by combining digital media and education. E-learning is based on the Internet and information communication technology. As a main characteristic, if the Internet is available, a learner can study regardless of time and place. Other than that, many advantages of e-learning have been mentioned from various aspects. Following this trend, e-learning has now been considered as a main learning method to manage and improve knowledge and performance effectively, which is required in knowledge-based society. As its demand of e-learning by the society increases and its utilization is generalized, studies related e-learning have also been carried out actively and the study areas have been mostly concentrated on variable identification with regard to e-learning effectiveness.
The study on learning effectiveness of e-learning is largely categorized into a study on variables of characteristics of learners such as motivation, expectation and self-directed learning ability, a study on variables of supporting system such as assistance of organization and colleagues, and a study on variables of e-learning systems such as design and quality of contents and sufficient media provided. These previous studies claimed that variables of elearning effectiveness such as learner's characteristics, supporting systems and e-learning system were positively related to learning effect. For example, the higher a learner has self-
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Characteristics of a Learner:
For the variables of characteristics of a learner, which are related to e-learning effectiveness, learning style of a learner, learning attitude, learning motivation, learner's ability and background were determined as the main variables.
Regarding the variables of a learning style, Baek et al., (2000) [4] presented that in case of the field independence learner, a fidelity level did not affect learning achievement although it was much more effective for field dependence learners to lower a fidelity level, which claimed that a learning style can influence learning achievement. In the meantime, Wang et al., (2003) [5] mentioned that learners who had a field independent cognitive style had higher mathematics and spatial perception than learners who had a field dependent cognitive style, which also claimed that a learning style can influence learning achievement.
As for a study on learning attitude, Jung et al., (2002) [6] found that positive attitude toward learning can affect education effect significantly while Kang (2002) [7] identified that satisfaction level of virtual class showed significant difference depending on attitude shown in virtual class such as sub-factors of preference, fear, and usefulness. In addition, Kwon (2001) [8] found that learning achievement was different by a level of self-directed learning attitude of a learner.
Finally, regarding a study on learning motivation, Kang (2003) [9] said that achievement motivation can influence learning achievement. Moreover, many other studies of Ryan & Connell(1989) [10] , Csilszentmihalyi, Rathunde, & Whlen(1993) [11] , Fortier, Vallerand, & Guary(1995) [12] , Guay & Vallerand(1997) [13] , and Ryan & Deci(2000) [14] in oversea studies and Go and Kim (2010) [15] , Kim (2010) [16] , Lee. S (2010) [17] , Lee. J (2010) [18] , Jo and Kwon (2007) [19] , Jo and Lee (2010) [20] , and Ju (2011) [21] performed in Korea also mentioned that learning achievement can be different by the motivation level of a learner.
Such many studies published study results that learner's characteristics had effect on elearning effectiveness. On the other hand, Jeong and Kim (2006) [1] claimed that learner's characteristics such as self-efficacy, learning ability and expectation value did not affect the learning effect while Hwang and Choi (2006) [2] mentioned that learner's characteristics such as class experience did not affect the learning effect.
Supporting System:
As for the main variables of a supporting system with regard to elearning effectiveness, supporting from colleagues, compensation for achievement, and organization culture were studied.
Noe (1986) [22] , Baldwin & Ford (1988) [23] , and Tracey et al., (2001) [24] said that supporting environment of an organization such as awareness of an environment, supporting from senior colleagues and organization environment, and supporting systems affected the learning effect while Kim and Gwak (2004) [25] presented that supporting from the management team and compensation scheme can influence improvement of work-related performance and ability.
On the contrary, Ryu and Kim (2005) [26] said that learning assistance such as material supply, feedback and learning activity facilitation did not affect a satisfaction level between upper and lower groups while Lee, Hong and Son (2007) [27] published a study result that there was no difference of learning achievement between positive feedback, negative feedback, and voluntary feedback groups.
e-learning System:
As for the variables of the e-learning system environment with regard to e-learning effectiveness, system reliability, contents quality, sufficient media, and user interface were studied as main variables. Kim, Han and Lee (2003) [28] said that validity of the contents details and clarification of contents can affect the learning effect of web-based remote education while Daft & Lengel (1986) [29] , Webster & Hackley (1997) [30] , Freeman (1997) [31] , and Wang (2003) [32] claimed that system environments such as system reliability, contents quality, sufficient media and user interface can influence the learning effect.
On the other hand, Jeong and Kim (2006) [1] presented that system quality and sufficient media did not affect the learning effect while Park and Kim (2008) [3] found that system environment such as information presentation color did not affect the learning effect.
Meaning of Meta-analysis
Through the reviews on the previous studies on e-learning effectiveness, there were many contradictory claims with regard to learning effectiveness of e-learning one another, which supported or backed the claims by empirical study results. Therefore, it is required to derive strong conclusions, which are more reliable and objective, by integrating the previous study results in order to overcome the limitation of one-sided studies. Glass(1976) [33] explained the meta-analysis technique while mentioning the characteristics of the meta-analysis as follows: first, meta-analysis is quantitative. That is, it is not enumeration of simple data but uses numerical and statistical method to classify a number of study results succinctly and extract some significant meaning from numerous pieces of information which is difficult to systemize. Therefore, meta-analysis uses summary statistic, instead of using raw data as it is in a process of integration. Secondly, meta-analysis converges all the different studies to derive overall conclusions for calculation of so called the effect size. Therefore, a number of study results are not excluded from the analysis targets even if their results are contradictory one another or not satisfactory to meet the expected results. Even though a study result is different individually from one another, it will be analysis target to derive an overall conclusion. Therefore, individual studies are not determined whether they are included or not in the study analysis by the researcher's subjective judgment. Third, general conclusions are derived from meta-analysis. When a study result in a specific area was made, it is assumed that if we want to find a general conclusion in a case where contradictory direction or different effect size, generalization can be done if we neglect a little difference existed in fragmented study results although some study results produced positive effects while other study results generated negative effects. Therefore, meta-analysis can be defined as an effort of finding a function that can satisfy two conditions, one is generalization and the other is practical brevity, at the same time.
Research Subjects and Methods
papers published from 2002 to March 2013 on "Korean Association For Educational
Information and Media" registered with the National Research Foundation of Korea have been selected for this study. In order to study e-learning research trends, we sorted out papers that contained such words as '이러닝', 'e-러닝' or 'e-learning' in their titles and key-words. These shortlisted papers were then analyzed for trends in research areas and methods. The categorization of research areas has been benchmarked from " the research area categorization standard" used in Chung, Hyun-mi and Yang, Yong-chil's research [34] , which was conducted based on 'the research areas of education engineering' defined in 1994 by the Association for Educational Communications and Technology (AECT) [35] , but was adapted for this study. Research methods have been categorized based on Driscoll's [36] categorization and the developmental research by Richey and Nelson [37] . Research trends have been looked into by each phase of the Comprehensive Development Plans for Education Informatization.
The meta-analysis, which had been conducted to confirm the effectiveness of e-learning, calculated effect sizes based on papers on relations between e-learning and academic achievement. The program used for calculating effect sizes was the 'MS Excel Effect Size Computation Program' developed by David Wilson [38] .
Data Analysis
E-Learning Trend by Year
Changes of E-learning-related Terminology:
For starters, this study looked into changes by year in the society' s level of interest in words such as '이러닝', 'e-러닝' and 'elearning', which had been used to select the papers for this study. Based on the changes in the level of interest shown in Figure 1 and the data on e-learning papers in Table 1 , changes in the level of interest in the e-learning terms were looked into in relation to the status data on e-learning papers. The two showed a high correlation as Table 2 displays. 
Trend Analysis by Research Area
Two researchers and four graduate students (two in the doctorate and master' s programs each) majoring in education engineering participated in the process of sorting out 350 papers and selecting 69 of them that contained words like '이러닝', 'e-러닝' and 'e-learning'. To better perform the paper sorting task, the four students were given a workshop on the categorization criteria for research areas and methods written by the researchers. After the workshop, two people were paired together to form a group each, resulting in three teams. Each team was assigned papers and asked to carry out an initial category coding on them. These teams conducted the coding independently of the others and, if their coding results did not match, the two researchers reviewed the papers in question and determined the category code. When the initial coding was done, one researcher looked through the coding results of all papers once again, through which errors made by the students were checked and corrected. For those papers which had not still been given a clear code, the other researcher carried out an independent coding on them and checked to see if their results matched. If the results still disagreed, the two researchers had a final discussion to decide on a code. Table 3 shows the analysis results. As Table 3 shows, the "ICT Promotion Phase", the second phase of the CDPEI, showed many of the papers (17.6%) during that period focused on regulations and policies affecting the use and distribution of e-learning (application-policy and regulation), and on new approaches based on new ideas, or the introduction and explanation of technologies and future prospects (others-introduction). In the third "Services Sophistication Phase" and the newly launched "Smart Education Phase", papers (20.9% and 66.7% respectively) were primarily about how to discover and reflect the learners' characteristics that need to be considered in designing (design-learner characteristics).
Trend Analysis by Research Method
The 69 papers selected for the study have been categorized based on Driscoll's categorization and the Richey and Nelson's developmental research [36, 37] . The categorization results are complied in Table 4 . Table 4 shows that overall the survey research, where research is done based on paper questionnaires, data investigation or phenomenon description, was predominant (49.3%). In the ICT Promotion phase, the second phase of the CDPEI, many of the papers were found to be qualitative research (case study / ethnographic research), which try to explain reasons or processes behind an approach by way of phenomenon analysis through observation, interview or data analysis, etc. In the third Services Sophistication phase, a high percentage of papers were categorized as literature review that examines previous research or literature. Case study / literature review and experimental research accounted for a high portion of the papers in the newly launched Smart Education phase.
Relations between Research Area and Research Method
Cross analysis has been conducted to see if there is a statistically meaningful relation between research areas and methods. 92.9% of the cells, however, had expected frequencies of less than 5, so Fisher's exact test was taken instead. The resulting value turned out to be 42.019 (p=0.012 < 0.05), meaning there is a distribution difference between research areas and methods. The analysis results are shown in Table 5 . 
Meta-Analysis on Relations with Learning Effect
Eight papers on e-learning and its effectiveness have been taken to extract a total of 33 effect sizes. These data have been used to calculate mean effect sizes of e-learning, as shown in Table 6 . A homogeneity analysis on the effectiveness of e-learning showed that homogeneity assumption had not been secured (Q=62.908, df=7, p=.000). Therefore, analysis was carried out under a random effects model, and the overall mean effect size turned out to be .301 (p=.001). The results indicate that the group that had used e-learning showed better performances than other groups.
Changes in Effect Size
Depending on Learner Background: Learners' background variables were taken into consideration to calculate effect sizes, as shown in Table 7 . A homogeneity analysis on learning effect depending on learners' background variables showed that homogeneity assumption had not been secured (Q=38.212, df=3, p=.000). Therefore, analysis was carried out under a random effects model, and the overall mean effect size turned out to be .284 (p=.047).
Effect Size by Environmental Variable:
Effect sizes have been calculated based on elearning environmental variables, as shown in Table 8 . A homogeneity analysis on learning effect depending on e-learning environmental variables showed that homogeneity assumption had not been secured (Q=17.224, df=3, p=.001). Therefore, analysis was carried out under a random effects model, and the overall mean effect size turned out to be .328 (p=.004).
Discussion and Suggestion
The purpose of this study was to review the learning effect of e-learning, which has been performed for last 10 years through the e-learning study trend analysis. To achieve this purpose, 350 papers published in the journal of "Korean Education Information Media" from 2002 to 2013 were chosen for the study subject, and among them, e-learning related 69 papers were selected to study the trend of e-learning. Furthermore, 16 papers of experiment study and case studies were extracted to derive the learning effect of e-learning as well as to quantify the effect.
E-Learning-related Study Trends
As for e-learning study trend by time period, "ICT utilization and facilitation step (2001 to 2005)", which is the second step of the Measure for Comprehensive Education Information Advancement, has been concentrated on studies on regulations and policies regarding penetration and use of e-learning (utilization-policy and regulation), approaches to new ideas, and introduction, description and future prospect of technologies take mainly (17.6% for each). During the "Service Advancement Step"(2006 to 2010), and "Smart Education Enforcement
Step"(2011 to ), which is the third step, studies of variables of the characteristics of learners, which were required to be considered for the design, were examined and how to take them into consideration (design-learner's characteristics), were the main study areas (20.9% and 66.7% respectively). Moreover, the analysis result of the study method trend showed that survey questionnaire to study the status or studies of examining the data on the study target to explain the phenomenon (examination study) were the two main methods (49.3%). The test result whether significant correlation is present between the study areas and study method through the Fisher's exact test showed 42.019 (p=0.012 < 0.05), meaning that there was a difference of distribution between the study areas and the study methods.
Effectiveness of e-Learning
First, a close look into overall effect sizes of e-learning revealed that the group benefiting from e-learning showed positive performances than others. However, when Cohen's approach is taken into consideration in interpreting effect sizes, the mean effect size of e-learning is somehow small (Mean ES=.301) [39] [40] .
Second, a close look into overall effect sizes according to learners' background variables resulted in a mean effect size of .284 (p=.047). Even when Cohen's interpretation is applied, the effect size is still small, and the significance level is too little to be meaningful.
Third, overall effect sizes have been looked into in relation to e-learning environmental variables, resulting in a mean effect size of .328 (p=.004). It is greater than the effect size in the previous case of the learners' background variables, and its significance level is also statistically more meaningful.
In closing, I should like to make suggestions for following studies based on the process and conclusions of this study. This study looked into trends in e-learning research conducted for the past ten years and examined the effectiveness of e-learning. It then seeks to set the right direction for e-learning to be headed, and also helps to reach agreement on conditions or environments that would optimize the effectiveness of e-learning. This study, however, has its limits in that the study did not cover all previous studies on e-learning, but only those on the effectiveness of e-learning. Therefore, as a way to continuously keep track of and systemically manage the effectiveness of e-learning, an ecological approach or a comprehensive analysis should follow. In addition, there is a clear need for meta-analysis on the roles and effectiveness of learning environment and learning medium.
